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(54) HOLLOW ROLLER STATE MEMBER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prolong a service life by 
dispersing stress concentrated on the key slot part of a thin roller 
member, and preventing the occurrence of a break or crack on an 
edge part of the key slot part. 

SOLUTION: This roller shape member is composed of a hollow 
core member 10 consisting of such as a thin metal, and the key 
member 1 1 made of heat resistant insulation member fitted to its 
end part. The key member 1 1 is composed in the external size 
permitting the core material 1 0 to be inserted in inside without 
any gap. The key member 1 1 is inserted so that the key 14 is 
matched with the key groove 13 of the core material 10, and a 
rotary driving gear 12 is fitted outside the core material 10 so that 
the key groove 15 is matched with the key 14 projecting over a 
periphery of the core material 10. The force applied to the core 
material 10 by the key 14 when the rotary driving gear 12 is 
rotated by the external force, on the rear side in the rotaiy 
direction, since there is no gap between the core material 1 0 and 
the key member 1 1 , is applied in the direction for pushing up the 
core material 10 outward in the shaft direction dispersed to the inside surface of the core material 10, and thus 
deformation on the key groove 1 3 part is prevented from occurring. 
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[0016] 

[EMBODIMENT OF THE INVENTION] A description will now be 
given of the embodiments of the present invention referring 

10 to drawings. FIG. 1 is an enlarged sectional view of a key 
and key slot engagement of a hollow roller- shaped member 
according to the present invention, FIG. 2 its side 
sectional view, and FIG. 3 its perspective view. The 
roller- shaped member shown in the figures includes a hollow 

15 core 10 made of thin-walled metal, glass or resin, and a key 
member 11 made of a heat-proof, heat insulating material 
such as resin, glass, ceramic, etc. that is fitted into its 
edge part . The key member has an outer diameter dimension 
so that it can be inserted into the hollow core 10 nearly 

20 compactly. In addition, 12 in the figure is a rotational 
driving gear, which is formed to be annular so that it can 
be mounted on an outer periphery of the core 10. 
[0017] A key slot 13 is formed in one edge part of the core 
10 similar to a conventional one, a key 14 is provided on 

25 the key member 11, which is fitted into the key slot 13, and 
a key slot 15 is formed on an inner periphery of a 
rotational driving gear 12 for mounting the key 14. 
[0018] The core 10, key member 11 and rotational driving 
gear 12 are used to insert the key member 11 while aligning 

30 the key 14 with the key slot 13 of the hollow core 10, and 
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mount the rotational driving gear 12 onto the outside of the 
core 10 while aligning the key slot 15 with the key 14 that 
projects on the outer periphery of the core 10. It is so 
designed that an axial length of the key member 11 is equal 
5 to an axial length of the key slot 13 or more, and an inner 
edge of the key member 11 exceeds an inner edge part of the 
key slot 13 when the gear is mounted. After the rotational 
driving gear 12 is mounted, a retaining ring is set at the 
edge part of the core 10 to prevent the rotational driving 

10 gear 12 from falling off. 

[0019] If the rotational driving gear 12 is rotated by an 
external force in the state of being so mounted, the force 
acts on the core 10 due to the key 14 similar to the 
conventional one, but this force operates, as shown by an 

15 arrow in FIG. 4, in a direction of the rotation at the front 
side of rotation direction, and operates in a direction of 
pushing up the core 10 outward in a radial direction since 
there is no space between the core 10 and the key member 11. 
This force at the back side of rotation direction acts on a 

20 wide range as illustrated, and unlike the conventional one 

where the force concentrates relatively on the key slot part , 
it is dispersed into the inside of the core 10, and so, a 
deformation at the key slot 13 part of the core 10 is much 
less liable to occur. 

25 [0020] If the cylindrical body part of the key member 11 

does not extend as far as the tip of the key slot 13, there 
is the possibility of a damage due to a crack 7 at the front 
edge of the key slot 13 as shown in FIG. 5, but according to 
the present embodiment, if the body of the key member 11 is 

30 inserted past the front edge of the key slot 13 into its 
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inside as shown in FIG. 3 to generate an overlapped portion 
(more than 1:0), there is no shearing strength concentrating 
around the front edge of the key slot 13, and accordingly, a 
crack and a damage are less likely to occur. 
5 [0021] FIG. 6 shows a relationship between time and a 

temperature rise of the hollow roller- shaped member as shown 
in the figure. At the start-up time after power is applied 
to a copier and the like, heat of the core 10 's edge part is 
taken by the key member 11 inserted at the edge part of the 

10 core 10, its start-up is slow compared with that at the 

central part. Accordingly, use of a heat insulating member 
as a material of the key member 11 as mentioned above can 
prevent a fall of temperature at the edge part (slow start- 
up). As a material for a heat insulating member, it is 

15 desirable to use a heat-proof, heat insulating member of 

resin, glass, or ceramic. As resin, PI, PPS or PEEK resin 
is preferable. 

[0022] If a material with a coefficient of linear expansion 
larger than that of a core 10 is used for a key member 11, 

20 the key member 11 can be constructed such that the key 

number 11, inserted into the core 10, thermally expands due 
to a rise of temperature at the operation time, and gets in 
close contact with the inner surface of the core 10. In 
order to so construct it, it would be good to make the outer 

25 diameter of the key member 11 slightly smaller than the 

inner diameter of the core 10 in a cold state, and allow an 
appropriate clearance to be provided between the two when 
they are matched. If matching is smooth, there is no need 
to strictly set the dimension of the inner diameter of the 

30 core 10. Since the edge part of the roller is seemingly 
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thick-walled, it can respond to a heavy load. At the time 
of operation, the force acting to the key slot 13 becomes 
easy to be dispersed more uniformly as shown in FIG. 7, and 
stress concentration on the side edge of the key slot 13 can 
5 be better avoided. 

[0023] FIG. 8 is a perspective view showing an exemplary 
structure of fixing a key member 11 to a core 10. A hole is 
provided at the corresponding positions of the core 10 and 
key member 11 (only a hole 17 in the core 10 is shown in the 

10 figure) , and after the key member 11 is inserted into the 
core 10, a pin is inserted into the aligned holes to fix 
them. Providing multiple holes in a circumferential 
direction will enable the force to be dispersed that acts on 
the edge part of the key slot 13. 

15 [0024] FIG. 9 is a perspective view showing a variation of 
the key member. This key member 20 has a slit 18 on a 
cylindrical body part. Owing to this slit, a relief for 
expansion is provided, thus preventing a damage on the body 
part. The slit can be provided on any part of the body, but 

20 it is comparatively desirable to have it at a position 
opposed to the key 14. 

[0025] Further, even when the core has a small diameter like 
a paper feed roller, insertion of a solid key member 21 at 
an edge of a core 10a, as shown in FIG. 10, makes the part 
25 of the core 10a where a key slot 3 is provided into an 

apparently solid structure, thus decreasing the weight and 
responding to a large torque. 
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